What is Claimed Is: 

1. A method of characterizing a first molecule X and a second immobilized molecule Y 
in a sample of a conducting medium, said method comprising: 

(a) providing a system comprising said immobilized second molecule Y. said 
conducting medium sample, and said first molecule X; 

(b) detecting a transient electrical signal produced by a monodirectional 
movement of said first molecule X through said conducting medium sample relative to said 
immobilized second molecule Y; and 

(c) relating said detected transient electrical signal to at least one characterizing 
feature of said first molecule X and said second molecule Y in said sample. 

2. The method according to Claim 1. wherein said at least one characterizing feature is 
motion, velocity, quantity, structure, charge or binding event. 

3. The method according to Claim 1, wherein said movement is a movement of X 
towards Y, 

4. The method according to Claim 1, wherein said movement is a movement of X away 
from Y. 

5. The method according to Claim 1 , wherein said conducting medium sample is a fluid 
medium. 

6. The method according to Claim 1, wherein said conducting medium sample is a gel 
or gaseous medium. 

7. The method according to Claim 1 , wherein said immobilized molecule Y is a 
polymer. 

8. The method according to Claim 7, wherein said polymer is a polypeptide. 

9. The method according to Claim 7, wherein said polymer is a nucleic acid. 
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10, The method according to Claim 1 , wherein said immobilized second molecule Y is 
immobilized on a surface of a first working electrode. 



11. The method according to Claim 10, wherein said transient electrical signal is 
measured using said first working electrode and a second reference electrode. 

12. The method according to Claim 10, wherein said transient electrical signal is 
measured using a plurality of electrodes, which plurality includes said first working 
electrode. 

13. The method according to Claim 1 , wherein said transient electrical signal is a 
change in an electrical parameter over time. 

14. The method according to Claim 13, wherein said electrical parameter is voltage. 

15. The method according to Claim 13, wherein said electrical parameter is current. 

16. The method according to Claim 13, wherein said electrical parameter is 
accumulated charge. 

17. The method according to Claim 13, wherein said electrical parameter is impedance 
of said medium. 

18. A method according to Claim lyiArfierein said second immobilized molecule Y is a 
polymer immobilized on a;3<jrface;^d working electrode, said conducting medium sample 
is fluid medium; said \ra/ns\er^^^j^mc3\ signal i^^easured using said first working 
electrode and a second jr^fereprro eWtiPcf^fsaid movement is a movement of X towards Y; 
and said at least one^obajcaft^rizing feature is a binding event between X and Y. 

19. The/rfethod according to Claim 18, wherein said immobilized polymer is a 
polypeptide. 
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20. The method accordijhg to Claim 19, wherein said first molecule X is a polypeptide. 



21. The method according to Claim 19, wherein X and Y are proteins. 



5 22. The method according to Claim 21, wherein X and Y are a receptor-ligand pair. 

23. The method acoording to Claim 21 , wherein X and Y are an antibody-antigen pair 

24. The method aqcording to Claim 18, wherein said immobilized polymer is a nucleic 
10 acid. 



25. The methodxajccording to Claim 24, wherein said first molecule X is a nucleic acid. 



26. The method dlccordiing to Claim 24, wherein said first molecule X is a nucleotide. 



15 



he^€ 



27, The method 
the covalent bondinc i 
polymerase catalyze 




according to Claim Z6f wherein said method is a method of detecting 
f a nucle^dticle^t6 a 3' end of a primer containing nucleic acid via a 
template dependent primer extension reaction. 



20 28. Th^wefhod 
a nucleic acid 

29. The method 
nucleic acid analyte 



25 



according to Claim 24, wherein said method is a method of sequencing 



according to Claim 24, wherein said method is a method of detecting a 
in a sample. 



30. The methoq according to Claim 29, wherein said nucleic acid analyte comprises a 
SNP. 



31. The methoc 
30 the amount of said 



according to Claim 29, wherein said method quantitatively determines 
nucleic acid analyte in said sample. 



32. The methoc 
expression profiling 



according to Claim 31. wherein said method is a method of gene 
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33. The method according to^^^^i^6^^erein said method is a PGR method. 

34. A method of detecting the occurrence of a polymerase mediated template 
5 dependent primer extension reaction in a medium, said method comprising: 

(a) providing a system comprising an immobilized template primer duplex 
nucleic acid made up of template and primer nucleic acids in contact with said 
medium, wherein said medium comprises a polymerase and at least one nucleotide; 

(b) detecting a transient electrical signal produced in said medium by covalent 
10 bonding of said at least one nucleotide to a terminus of said primer nucleic acid; and 

(c) relating said detected transient electrical signal to the occurrence of a 
polymerase mediated template dependent primer extension reaction in said 
medium. 

1 5 35. The method^accordlng to Claim 34. wherein said transient electrical signal is a 
change in an electrical parameter over time. 

36. The method according to Claim 35, wherein said detected polymerase mediated 
template dependent primer extension reaction is the covalent addition of at least one 

20 nucleotide to said primer nVicleicggid*s 3' end. 

37. The method accopQind tolfclalm 33. wherein said duplex nucleic acid is immobilized 
on a surface of a first vworking Blecxrode. 

25 38. The method adcording/to ylain\37, wh^F^n said transient electrical signal is 
measured using said ^^sM^^k and a second reference electrode. 

39. The method according to Claim 37. wherein said transient electrical signal is 
measured using a plurality of electrodes, which plurality includes said first working 

30 electrode. 

40. The method according to Claim 33l wherein said medium is an aqueous fluid 
medium. \ 
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41 . The method according to Claim 33. wherein medium comprises only one type 
of nucleotide. 

5 42. The method according to Claim 33. wh^fein said medium comprises at least two 
different types of nucleotides. 

43, The method according to Claim wherein said medium comprises ATP. GTP, 
CTP and TTP. 



10 



44. The method accordjFig to CJaim 33. wherein said method is a method of sequencing 
a nucleic acid. 



a 

§rlf 



45. The method acjfcording^to Clainy33. wher&i«-sa«ffnethod is a method of detecting a 
15 nucleic acid analyte and saiGi method/further comprises relating the occurrence of a 

polymerase mediated temc/late dependent primer extension reaction to the presence of said 
nucleic acid analyte in s^d medii 



20 



46. The method a^ording to Claim 45. wherein said nucleic acid analyte is a SNP. 

47. The metho/ according to Claim 45, wherein said nucleic acid analyte is a nucleic 
acid from a pathogenic organism. 



48. The mefthod according to Claim 33, wherein said method is a method of gene 
25 expression profiling. 



49. The method according to Claim 33, wherein said method is a method of monitoring a 
PCR reamion in real time. 



30 50. A method of sequencing a nucleic acid, said method comprising: 

(a) providing a system comprising an immobilized template primer duplex 
nucleic acid made up of said nucleic acid hybridized to a primer nucleic acid, 
wherein said immobilized template primer duplex nucleic acid is immobilized on a 
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surface of a working electrode and is in contact with a medium comprising a 
polymerase and at least one nucleotide; 

(b) detecting a transient electrical signal produced in said medium by covalent 
bonding of said at least one nucleotide to a terminus of said template nucleic acid; 

5 and 

(c) determining said sequence of said nucleic acid using said detected transient 
electrical signal. 

51, The method according to Claim 54, wherein said method comprises producing said 
10 template primer duplex nucleic acid and then immobilizing said duplex nucleic acid. 



Hi 



u - 

Pi 
m 
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52. The method according to Claimfso, wherein said method comprises immobilizing 
said template nucleic acid followed by hybridization of said immobilized template nucleic 
acid to said primer nucleic acid. 

53. The method according to Ofaim 50, wherein said method comprises immobilizing 
said primer nucleic acid follow^d-j^y^vbridization of said immobilized primer nucleic acid to 
said template nucleic acid^ 

54. The method according /o Clain|M50, wherein said medium comprises a single type of 
nucleotide and said/method cpmprisesltwo or more iterations of said steps (a) and (b) to 
produce a plurality/of transient elecj/ica\ signals fronj/which said sequence of said nucleic 
acid is determinec 



25 55. The methodVgccor^jpg to Claim 50, wherein said medium comprises at least two 
different nucleotides. 

56. The method according to Claim 55, wherein said medium comprises GTP, ATP, 
CTP and TTP and said determining step comprises reading said sequence from a single 
30 detected transient electrical signal. 



57. A method of detecting the occurrence of a binding event between a first molecule 
and an immobilized second molecule in a medium, said method comprising: 
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(a) providing a system comprising said immobilized second molecule 
immobilized on a surface of a working electrode and in contact with a medium 
comprising said first molecule; 

(b) detecting a transient electrical signal in said medium produced by a binding 
event between said first molecule said immobilized second molecule; and 

(c) relating said detected transient electrical signal to the occurrence of said 
binding event between said first and second molecule. 

58. The method according to Claim 57, wherein first and second molecules are proteins. 

I 59. The method accordip^'toCi^irn 57, wherein said first and second molecules are a 

receptor-ligand pair. 

60. The method acc©raing to Claim 57. wherein said first and second molecules are an 
p 15 antibody-antigen paji 

i : 

pH^^ 61 . Theppi^thod according to Claim 57. wherein said first and second molecules are 

05 nucleic gdds. 

^4 (a) a medium containment element containing a medium having a first molecule; 

M (b) a working electrode having a second molecule immobilized on a surface 

^ thereof, wherein said surface is in contact with said medium; 

p 

fy (c) a driver to drive said working electrode; and 

25 (e) a signal processor to obtain a response of said first and to generate a 

% transient electrical signal based thereon. 

i 

63. The apparatus according to Clainy62, wherein said apparatus further comprises a 
reference electrode in contact with said/nedium and said signal processor compares 
30 responses from said working and r^fe?%hce electrode to generate said transient electrical 



20 62. An apparatus comprising: 



signal. 



64. The apparatus accorqmgyfo/CIaim 63, wherein said driver comprises a differential 

amplifier to create a charge difference between said electrodes in said medium. 
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65. The apparatus accoj 
electrodes are present on, 



66. 




Claim 63, wherein said working and reference 
rface of a semiconductor substrate. 



A device for use in practicing the method of Claim 1 , said device comprising: 

(a) a transient electrical signal detection element for detecting a transient 
electrical signal caused by movement of said first molecule X through a conducting medium 
sample relative to said immobilized second molecule Y; and 

(b) a computer readable medium on which is recorded an algorithm that relates 
said transient electrical signal generated by said movement of said first molecule X relative 
to said immobilized second molecule Y to at least one characterizing feature of said first 
molecule X and said second molecule Y in said sample. 



67. The device according to Claim 66, wherein said at least one characterizing feature is 
motion, velocity, quantity, structure, charge or binding event. 

68. The device according to Claim 66, wherein said at least one characterizing feature is 
a binding event between said first molecule X and said second molecule Y. 



69. The device according to Claim 66, wherein said transient electrical signal detection 
element comprises aHeast one working electrode. 



70. The devfce sop 
element composes ss(!j 




wherein said transient electrical signal detection 
dneworking electrode and a reference electrode. 



71. The device according to Claim 69, wherein said transient electrical signal detection 
element comprises a plurality of electrodes, one of which is said at least one working 
electrode. 



72. The device acco|[ding to Claim 66, wherein said device further comprises a 
differential amplifier. 
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73. The device according to Claim 72, wherein said differential amplifier is a differential 
voltage amplifier. / 

74. The device according to Claim 72. wherein said differential amplifier is a differential 
current amplifier. - / 

75. The device according to Claim 66, wherein said device further includes a sample 
containment element. / 

76. The device according to Claim 75, wherein said device is an integrated device. 

77. The device according to Claim 75f wherein said device comprises at least two 
distinct sample containment means ea/h having its one transient electrical signal detection 
element. / \ k 

78. The device according to Qiairp 77. Vhergif^^ device has a chip configuration. 

79. The device accordin^tt>e1aim 77. wherein said device has an array configuration. 

80. The device according to Claim 66. wherein said immobilized second molecule Y is a 
polymer. / 

81. The device according to Claim 80, wherein said polymer is immobilized on a surface 
of a working electrode component of said transient electrical signal detection element. 

82. The de/ice according to Claim 81. wherein said polymer is a polypeptide. 

83. ThGTdevice according to Claim 81. wherein said polymer is a nucleic acid. 

84. A system for use in practicing the method of Claim 1 . wherein said system 
comprises: 
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(a) a transient electrical signal detection element for detecting a transient 
electrical signal caused by movement of a first molecule X through a conducting medium 
sample relative to immobilized second molecule Y; 

(b) a n algorithm present on a computer readable medium that relates said 
transient electrical signal generated by said movement of said first molecule X relative to 
said immobilized second molecule Y to at least one characterizing feature of said first 
molecule X and said second molecule Y in said sample; and 

(c) a conducting medium sample comprising first molecule X in contact with said 
immobilized second molecule Y. 

85. The system according to Claim 84. wherein said at tefast one characterizing feature 
is motion, velocity, quantity, structure, charge or binding^ent. 

86. The system according to Claim 84. wherein jMid at least one characterizing feature 
is a binding event between said first molecule X afnd said second molecule Y. 

87. The system according to ClajffT84. wheret) said conducting medium sample is a 
fluid medium. / / / 

88. The system according tp Clajrn 8^ whCT^ri^id conducting medium sample is a gel 
or a gaseous medium. \ / / 

89. The system accordinofe Claim 84, wherein said transient electrical signal detection 
element comprises at least jone working electrode. 

90. The system accorenng to Claim 89, wherein said transient electrical signal detection 
element further comprises a reference electrode. 

91 . The systenVaccording to Claim 89, wherein said transient electrical signal detection 
element compris;^ a plurality of electrodes, wherein said plurality comprises said at least 
one working eh^trode. 

92. Ther system according to Claim 84, wherein said system further comprises a 
differential amplifier. 
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93. The system according to Claim 92. whereip^aid differential amplifier is a differential 
voltage amplifier. 



94, The system according^ 
current amplifier. 



95. The system accoi 
polymer. 




2, wherein said differential amplifier is a differential 



im 84, wherein said immobilized second molecule Y is a 



96. The system according to Claim 95, wherein said polymer is a polypeptide. 



97. The system according to Claim 95, wherein said polymer is a nucleic acid. 

98. A computer readable medium on which is recorded an algorithm for relating a 
transient electrical signal caused by movement of a first molecule X through a conducting 
medium relative to second immobilized molecule Y to at least one characterizing feature of 
said first molecule X and said second molecule Y in said medium. 

99. The computer readable medium according to CJaiffi 98, wherein said at least one 
characterizing feature is motion, velocjjyrcfoantity^^^ucture, charge or binding event. 

100. The computer readable^i^iedium ae^^rAing to Claim 99, wherein said at least one 
characterizing feature is a binding eyefnt j^etwee^p sai^rst molecule X and said second 
molecule Y. 

101. The computer ratable medium according to Claim 98, wherein said second 
immobilized molecule Y is a polymer. 



102. The/iomputer readable medium according to Claim 101. wherein said polymer is a 
polypeoHae. 
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. 103. The computer readable medium according to Claim I92. wherein said first molecule 
X is a polypeptide. 

104. The computer readable medium according to pfaim 101, wherein said polymer is a 
5 nucleic acid. 

105. The computer readable mediyffi accordjrtg^o Claim 104, wherein said first molecule 
X is a nucleic acid. 

10 1 06. The computer readable /nedium sfqjeibrdin^to C\^iti\ 1 04. wherein said first molecule 
X Is a nucleotide. 

107. The computer readable medium according to Claim 106, wherein said algorithm 
provides the identity of said nucksotide. 



15 



108. The computer readabfe medium according to Claim 106, wherein said algorithm 
provides the sequence of s/id immobilized nucleic acid. 



20 
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